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Introduction
Aggregate capital flows to developing and emerging market economies have increased substantially since 1980. Unsurprisingly this has generated interest in understanding the behavior and consequences of these flows. One recent observation related to the rise in global capital flows is depicted in figure 1 (a), which shows that the developing and emerging countries with the lowest productivity growth rates relative to the world frontier growth rate have experienced the largest net inflow of capital. This stands in contradiction to neoclassical growth theory, which predicts countries furthest from the productivity frontier will have the fastest growth rates and will import relatively more capital to finance high levels of investment and smooth consumption.
1 Gourinchas and Jeanne (2013) , Prasad, Rajan, and Subramanian (2007) , and Alfaro, Kalemli-Ozcan, and Volosovych (2014) were the first to document this puzzling finding.
The purpose of this paper is to study whether there is empirical evidence to support the hypothesis that di erences in the degree of asset liquidity and in financial markets can explain the departure from neoclassical growth theory predictions observed across developing and emerging market economies between 1980 and 2010. I begin by using a larger dataset both in the number of countries and the time frame relative to previous empirical studies, and confirm that there is a negative correlation between net capital inflows and productivity growth relative to frontier productivity growth, referred to in the literature as "productivity catch-up" (this is defined explicitly in section 3.2).
2 Unlike previous studies, I find that this negative correlation is markedly influenced by the degree of capital account openness in each country. Results are robust to several di erent measures of growth and capital flows, and to a shorter sample period.
3
Once these general features of the productivity catch-up-capital flow relationship are documented, I
study the components of aggregate capital flows in more detail. Because demand for each component of capital is based on di erent needs and because each may be subject to di erent regulations, the behavior of di erent types of capital flows will point to broader financial market characteristics and di erent levels of liquidity demand in emerging market countries. I hypothesize that these factors may explain the negative correlation between catch-up and net capital inflows. Specifically, I disaggregate net capital flows into direct 1 See Gourinchas and Jeanne (2013) and Gourinchas and Rey (2013) for a theoretical derivation of the predicted positive relationship between productivity growth and capital inflows. 2 The dataset contains 92 countries over the time period 1980-2010. This is larger than in other papers that studied the puzzle, including Gourinchas and Jeanne (2013) investment and portfolio investment flow components (including foreign exchange reserve flows, portfolio debt flows, portfolio equity flows, and financial derivative flows) and study each separately. While previous studies have focused on the division of aggregate net capital flows into public and private components, this is a more detailed analysis that partitions the data one step further. I show that it is the most liquid assets, including foreign exchange reserve purchases, which are the primary source of the negative correlation between aggregate net capital inflows and productivity catch-up. Furthermore I show that this result is relatively consistent across the distribution of capital flow size, and is not driven by outlier countries with the largest capital flows.
4
I then disaggregate capital flows further by looking at patterns of gross capital flows. I show that large volumes of gross capital outflows from the fastest growing countries are driving the negative correlation between net capital inflows and productivity catch-up. These gross outflows are composed mainly of portfolio investments. I also show that there is a positive correlation between gross capital inflows and productivity catch-up among this set of countries, as predicted by theory. These gross inflows, unlike gross outflows, are composed primarily of direct investment. Countries with more open capital accounts see relatively larger gross portfolio investment outflows, foreign exchange reserve purchases, and gross direct investment inflows in response to a rise in productivity catch-up. Thus, the negative relationship between relative productivity growth and net capital inflows is not a result of lower investment rates in countries with higher relative productivity growth rates, but rather of greater investment in foreign portfolio assets by countries with higher relative productivity growth rates. This suggest that a strong international portfolio diversification motive in fast growing countries is driving the puzzle.
The paper proceeds as follows. Section 2 provides a brief overview of related empirical and theoretical literature. Section 3 describes data collection and variable construction methods. Section 4 confirms the negative correlation between productivity catch-up and net capital inflows with the larger dataset, and examines the role of financial market characteristics and of di erent types of capital. Section 5 looks at the role of gross portfolio positions. Section 6 concludes.
4 A panel analysis as well as an analysis of the shorter 2007-2010 period were also conducted, but are not reported here.
The puzzle lies in the long run relationship between net capital inflows and growth, and so studying the panel does not provide any additional insights to the origins of the puzzle. Similarly, the three-year period 2007-2010 is most likely not a su ciently long time period for investors to react to changing productivity growth rates in EMEs. Unfortunately the Lane and Milesi-Ferretti (2007a) External Wealth of Nations dataset that I use in this study is updated only to 2011, so any specific analysis of the financial crisis and subsequent years is not feasible.
Research Context
Two strands of literature have emerged in an attempt to explain the puzzling negative relationship between net capital inflows and productivity growth across developing and emerging market countries. 5 Empirical studies distinguish between public and private capital flows, finding that they respond di erently to high rates of productivity growth. Meanwhile, theoretical studies focus on the role financial market frictions and incomplete risk sharing have in producing the negative correlation. This paper lies at the confluence of the empirical and theoretical literature.
Prasad et al. (2007), Gourinchas and Jeanne (2013) , and Alfaro et al. (2012) find a negative correlation between productivity growth and net capital inflows across a sample of developing and emerging economies.
6
Gourinchas and Jeanne (2013) and Alfaro et al. (2012) explain this negative correlation by isolating public and private capital flows, and showing that sovereign-to-sovereign transactions are primarily responsible for the observed negative correlation between growth and net capital inflows. Prasad et al. (2007) , on the other hand, find large foreign capital inflows cause real exchange rate overvaluation which reduces the profitability of domestic investment and impedes growth. Aguiar and Amador (2011) also study the behavior of public capital flows in relation to growth in developing countries, albeit with a specific focus on foreign exchange reserve accumulation. In a related empirical study Aizenman, Pinto, and Radziwill (2007) find that those developing and emerging countries which self-financed investment during the 1990s tended to have higher growth rates on average than those who financed investment with foreign capital.
A number of studies have taken these empirical findings as fact and modeled the puzzling negative correlation between capital flows and growth. Buera and Shin (2011 ), Sandri (2014 ), and Song, Storesletten, and Zilibotti (2011 theorize that the negative correlation between capital inflows and growth is driven by limited financial market access for entrepreneurs, which forces these agents to self-finance investment with personal savings. These models predict that following a rise in growth rates, aggregate savings rise immediately while aggregate investment rises after a time lag, thereby generating capital outflows. Related studies, including Mendoza, Quadrini, and Rios-Rull (2009) and Caballero, Farhi, and Gourinchas (2008) , find that di erent levels of financial market development produce global imbalances as savers in less-developed financial markets seek safe assets in US bonds. Benhima (2013) focuses on the role of investment risk and portfolio 5 Note that this puzzle is di erent than the Lucas (1990) puzzle, which finds that capital does not flow from rich to poor countries. Here it is the allocation of foreign capital across developing countries that is puzzling -regardless of its origins. 6 This literature uses various di erent measures of growth: Gourinchas and Jeanne (2013) use productivity catch-up (defined in section 3.2), Prasad et al. (2007) use GDP growth, and Alfaro et al. (2012) use GDP growth relative to U.S. GDP growth.
composition in generating the negative correlation between productivity growth and net capital inflows. He shows that once uninsurable idiosyncratic investment risk is included in a neoclassical model, it predicts a negative correlation between growth and net capital inflows for those countries with negative steady-state external positions (which relates to the well-known Kraay and Ventura (2000) result).
These theoretical contributions to the literature inspire the direction of this paper. In particular, I study the role financial market characteristics and availability of liquid assets have on capital flows by looking at specific measures of financial market size and disaggregated capital flows. This touches on the completeness of financial markets, which the theoretical literature has noted is of importance. Furthermore, I investigate the patterns of gross flows, which indicates whether financial frictions are present for both domestic and foreign residents and whether they cause similar distortions for both groups.
The decision to study gross capital flows, which have not been examined in any of the studies described above, is based on recent trends in the international capital flow literature. Lane and Milesi-Ferretti (2007b) document the rise in gross international asset trade since the mid-to late-1990s, and note that gross portfolio positions have become multiple times the size of GDP for many industrial and non-industrial countries. With such large positions, the return di erential on foreign asset and liabilities can significantly a ect the dynamics of a country's net foreign asset position. 7 It is therefore important to study the implication such large gross positions have, and in particular their relationship to productivity growth. Studying gross flows also speaks to the Feldstein and Horioka (1980) puzzle -that savings and investment exhibit a positive correlation in open economies. From this perspective, the puzzling negative correlation between net capital inflows and productivity catch-up must be due to a larger positive correlation between productivity catch-up and savings versus investment. The analysis of gross flows explicitly measures the size of each of these correlations.
Data and Method
I assemble a comprehensive data set which characterizes capital inflows, capital outflows, productivity growth, productivity catch-up, and financial market characteristics on an annual basis for a large set of countries over the period 1980-2010. Data for national accounts, population, GDP, price levels, income classification, investment, and consumption are from the World Bank's World Development Indicators and Heston, Summers, and Aten (2012) . Data on external capital asset and liability positions, including the division of total net foreign assets into foreign direct investment, portfolio debt, portfolio equity, foreign exchange reserves, 7 Other studies documenting the substantial rise in gross portfolio flows include Forbes and Warnock (2012) , Broner, Didier, Erce, and Schmukler (2013) , and Cardarelli, Elekdag, and Kose (2010) .
and financial derivatives are from Lane and Milesi-Ferretti (2007a) . These authors construct external wealth components based on a compilation of reported data published by individual countries and international organizations (the IMF, the World Bank, and the Bank for International Settlements). The benefit to using this dataset rather than the IMF's Balance of Payment Statistics is a wider coverage of countries. Other control variables used include the de jure capital account openness index developed by Chinn and Ito (2008) , and financial market development indicators from Abaid, Detragiache, and Tressel (2008) . The starting point of the time series is set to 1980, prior to which developing and emerging countries had very limited international capital flows. As a robustness exercise the starting point of the sample period is set to 1990, results for this exercise are available in the online appendix.
The initial sample contains 117 countries. I include all countries who report current account balances, net foreign asset positions, and other relevant series required to construct total factor productivity (TFP).
Consistent with previous studies, I create a five year window around the first and last years of the sample in order to include those countries who do not report the necessary data for the full sample (for instance China 
Measuring Capital Flows
I calculate net capital inflows as the negative of the ratio of the change in reported net foreign assets to initial GDP between 1980 and 2010, using data from Lane and Milesi-Ferretti (2007a Ghosh et al. (2014) . 10 The current account (plus errors and omissions) to GDP ratio is used as an alternative measure to test robustness, results are similar and reported in the online appendix. 11 Using the current account ensures that valuation e ects, which are implicitly included in net foreign assets, are not driving the results. Lane and Milesi-Ferretti (2001) and Alfaro et al. (2007 Alfaro et al. ( , 2012 note concerns surrounding both measures of capital flows, namely that there may be substantial di erences in reporting or misreporting for many countries. That estimation results using both the change in net foreign assets and the current account are similar suggests that neither valuation e ects nor mis-reporting are a ecting the results.
The Lane and Milesi-Ferretti (2007a) dataset divides net foreign assets into the following components:
where T A it is total assets for country i in year t, T L it is total liabilities, F DI it is net foreign direct investment, P D it is net portfolio debt (which is the sum of portfolio debt securities and other investment), P E it is net portfolio equity, F D it is net financial derivatives, and F XRes it is foreign exchange reserves (excluding gold). Variables with a superscript A are gross asset stocks and those with a superscript L are gross liability stocks. I calculate the net inflow of each component, which I define as the negative of the change in reported net assets over initial GDP between 1980 and 2010. The exception to this is foreign exchange reserves which are purely an outflow variable. The negative of reported foreign exchange reserves is used to keep consistency in reporting capital inflows. I also study gross capital inflows, which I define as the ratio of the change in gross assets or gross liabilities to initial GDP between 1980 and 2010. Lane and Milesi-Ferretti (2007a) report external positions in U.S. dollars. I convert the series to purchasing power parity (PPP) dollars by constructing a PPP price deflator using data from Heston et al. (2012) defined as Q it = (pi it · cgdp it )/rgdpl it , where cgdp is PPP converted GDP per capita at current international dollar prices, pi is the price level of investment, and rgdpl is real GDP per capita using the Laspeyres index in 2005 constant prices. Variables reported in U.S. dollars are divided by this deflator in order to convert them to a PPP basis.
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10 Results are qualitatively similar when flows are normalized by 2010 GDP. 11 I assume errors and omissions as unreported capital outflows. It is a common approach in the literature to assume that capital inflows are reported accurately, but that capital outflows tend to be misrepresented in most countries. 12 In their paper Gourinchas and Jeanne (2013) also convert all series to PPP terms, and note that while using PPP adjustments will reduce the estimated size of capital flows relative to output in poor countries, because they tend to have a lower price of output, it will not change the sign.
Measuring Growth
Various measures are used to defined growth and return on investment in neoclassical growth theory, the most common of which are average TFP or GDP growth, and TFP or GDP growth relative to their frontier growth rates. In this study I use TFP growth relative to the frontier TFP growth rate as the principal measure of growth, and use average and relative GDP growth as robustness tests. My motivation for focusing on TFP growth comes from several sources. Prasad et al. (2007) show a strong positive correlation between average GDP growth and the Bosworth-Collins measure of TFP growth for nonindustrial countries. Hall and Jones (1999), Easterly and Levine (2011), and Prescott (1998) show that relative to physical or human capital, TFP explains most output di erences across countries. Gourinchas and Jeanne (2013) note that cross-country di erences in income per capital are predominantly driven by di erences in TFP. This implies that high productivity growth will increase the marginal product of capital, which should in turn stimulate investment and capital inflow. The amount of capital a country is able to absorb will depend on their level of TFP, thus as TFP growth rises the increase in capital stock should be filled by foreign capital inflows.
I define TFP growth as a residual and I calculate its value using standard development accounting methods, as described in detail by Caselli (2005) . I assume a Cobb-Douglas production function, expressed in log-per worker terms as lny it = (1 ≠ -)lnA it + -lnk it . The labor force in each country is derived from the adult population data series available from the World Development Indicators database. Capital's share of output is set to -= 0.3 for all countries, which is common in related literature.
13 Initial capital stock is defined as
, where I it is investment, " i is the geometric growth rate of investment over the period [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] , and " is the rate of depreciation. The rate of depreciation is set to " = 0.06, following Caselli (2005) . Capital stock in subsequent years is measured using the perpetual inventory method
it , is constructed from Heston et al. (2012) using the investment share of real GDP per capita variable. Investment is calculated as
where ki is investment's share of GDP per capita (where GDP is PPP converted in 2005 constant prices), and pop is total population. The Cobb-Douglas production functions allows one to easily back out TFP as
The TFP series are not de-trended or filtered. Results with HP-filtered series are not shown, and are similar.
There is a long history in the literature relating technology, distance to the frontier, and growth conver- gence. Nelson and Phelps (1966) stress the importance of "technology gaps" as a determinants of technology di usion. Findlay (1978) applies this concept to explain foreign capital investment. I define a measure of relative TFP growth which is the same as that used by Gourinchas and Jeanne (2013) and Alfaro et al. (2012) . This productivity catch-up measure defines a country's TFP growth relative to the frontier TFP growth. Specifically
where g US is the average TFP growth in the U.S. over the period 1980-2010 (1990-2010) , which is used as a proxy for frontier TFP growth.
For a robustness exercise I use GDP growth in place of productivity catch up. GDP growth was used as the main dependent variable by Alfaro et al. (2012) and Prasad et al. (2007) . GDP growth is defined
The estimation results are similar to those using productivity catch up.
I conduct estimation using GDP growth relative to frontier GDP growth (proxied by U.S. GDP growth) as another robustness test. The results are qualitatively similar and reported in the online appendix.
Analyzing the Puzzle: Net Capital Inflows
Summary statistics motivating this study are reported in table 2. The underlying puzzle which I am studying can be observed in the bottom panel of column (1), which reports a negative correlation coe cient between net capital inflows (≠-NF A i /Y i0 ) and productivity catch-up (fi i ). Columns (3) and (4) suggest that this negative correlation may be driven by countries at the lower end of the net capital inflow distribution.
I will carefully analyze this possibility in section 4.3. In no instance do I take a stand on the direction of causation between these variables, rather the analysis focuses on examining these correlations more explicitly.
The additional correlation coe cients reported in the bottom panel of column (1), (3), and (4) provide context for the direction my analysis will take. I will show that the negative correlation between net capital inflows and productivity catch-up is driven by gross capital outflows whose magnitude exceeds gross capital inflows in the fastest growing countries. Alternatively this can be stated by saying that purchases of foreign assets by domestic residents exceed purchases of domestic assets by foreigners, in the fastest growing countries. The correlation coe cients hint at this result, with the correlation coe cient between gross change in total assets (gross capital outflows) and productivity catch-up larger than the correlation coe cient between gross change in total liabilities (gross capital inflows) and productivity catch-up, in the full sample. I will show that the puzzle being studied is not a lack of capital flowing to fast growing countries (in fact it is), but rather that on a gross basis, the fastest growing countries are exporting more capital than they are importing.
Of note is also the observation that across all countries there is a very high correlation between gross capital inflows and gross capital outflows. Those countries importing the most capital are also the ones exporting the most capital to international markets. Broner, Didier, Erce, and Schmukler (2013) were the first to note this large, positive correlation between foreign capital imports and domestic capital exports.
The focus here is on the long-run correlation between capital inflows and outflows across countries, unlike in Broner et al. (2013) who focus on the correlation over business cycles.
I hypothesize that the large positive correlation between gross capital outflows and productivity catch-up, and between gross capital outflows and gross capital inflows may be the result of insu cient savings instruments for domestic residents in fast growing emerging market economies. The volatile nature of productivity catch-up in these countries further suggests that the large volume of capital outflows may be the result of a strong demand for safe assets and international portfolio diversification. 14 In fact as table 2 shows, the domestic savings rate is negative correlated with net capital inflows. As domestic savings rises, local residents' increase in purchases of foreign assets exceeds foreign investors' purchases of domestic assets.
In order to determine whether a lack of savings instruments and a desire for international portfolio diversification is causing the negative correlation between productivity catch-up and net capital inflows, I
conduct a detailed analysis which looks at the behavior of each component of capital separately as well as at certain financial market characteristics. I show that the original negative correlation between net capital inflows and productivity catch-up is driven by large gross capital outflows from fast growing countries, and specifically that productivity catch-up is positively correlated with net outflows of highly liquid portfolio assets and positively correlated with net inflows of much less liquid direct investment; these results support the initial hypothesis.
14 Measuring the demand for safe assets has been studied extensively in the literature. IMF (2012), Caballero (2010 ), Caballero et al. (2008 , Caballero and Krishnamurthy (2009), and Bernanke (2005) among others, note that even prior to the financial crisis of 2007 there was high demand for safe assets in world financial markets. In particular, the large and rapid accumulation of foreign exchange reserves coupled with financial market underdevelopment witnessed in developing and emerging economies demonstrated that the demand for foreign safe assets in these countries far exceeded their supply.
Net Capital Inflows and Productivity Catch-Up
The puzzling relationship between net capital inflows and productivity catch-up is displayed in figure 1 (a), which plots net capital inflows against productivity catch-up over the 1980-2010 period. The negative correlation is of similar magnitude to the correlation found by Gourinchas and Jeanne (2013) , though the sample size and time period are significantly larger (92 versus 67 countries).
To investigate the robustness of the negative correlations displayed in figure 1 (a), I estimate a crosssection regression of net capital inflow on productivity catch-up. I include control variables for capital account openness, an interaction term between capital account openness and growth, the growth rate of the work force (n i ), initial capital per worker as a fraction of initial GDP per worker (k i0 /y i0 ), and initial debt levels per worker (d i0 /y i0 ). This set of controls is identical to those used by Alfaro et. al (2012) and Gourinchas and Jeanne (2013) , which facilitates comparison. I also include measures of financial market size to control for the amount of domestic assets (primarily liquid assets) available in each country. These are private credit by commercial banks and other financial institutions, financial systems deposits, stock market capitalization, and domestic private debt securities issued in domestic markets.
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Results are reported in table 4. 16 Columns (1)-(5) report results from regressing net capital inflows on productivity catch-up and controls, and columns (6)-(10) report results from regressing net capital inflows on GDP growth and controls. The point estimates for both productivity catch-up and GDP growth are negative and statistically significant for all versions of the model. These strongly significant negative point estimates suggest that the puzzle is robust to di erent measures of growth. The coe cients on the interaction term between productivity catch-up or GDP growth and capital account openness is negative and statistically significant for all versions of the model, indicating that the total impact of a change in productivity catch-up is greater the more open a country's capital account. These e ects are substantial, with a 1% increase in productivity catch-up (which represents a 0.01/(fi + 1) increase in productivity) associated with a reduction in net capital inflows of 10% of initial capital over the 30 year period in the most open economy (column (1), table 4).
17
15 Financial market data is from Beck, Demirguc-Kunt, Levine, Cihak, and Feyen (1999) (2013 update) . Private credit is private domestic debt securities issued by financial institutions and corporations as a share of GDP. Financial system deposits are demand, time, and saving deposits in banks and other financial institutions as a share of GDP. Stock market capitalization is the value of listed shares to GDP. Domestic private debt securities are private domestic debt securities issued by financial institutions and corporations as a share of GDP. 16 Estimates using the shorter 1990-2010 sample are reported in the online appendix. 17 The change in productivity from a 1% change in fi is:
The impact on capital inflows is calculated as:(≠3.454 ≠ 2.6 ◊ (2.453)) ◊ 0.01 = 9.83% of initial capital (with a standard error of 2.97%), where 2.6 is the highest degree of capital That the degree of capital account openness plays a role in reducing net capital inflows in response to productivity catch-up corroborates the findings of Aguiar and Amador (2011) 18 In most cases including controls for financial market size reduces the magnitude of the coe cient on productivity catch-up slightly. The coe cient estimate on stock market capitalization is statistically significant, suggesting that a greater availability of liquid assets may reduce net capital inflows somewhat. This could be driven by, for example, domestic residents decreasing their foreign asset purchases when they are able to satisfy their liquidity needs in their home market.
Net Capital Inflow Components and Productivity Catch-Up
Existing literature has focused on disaggregating net capital inflows into public and private components.
These studies classify foreign direct investment assets and liabilities, portfolio equity assets and liabilities, financial derivatives assets and liabilities, and certain components of portfolio debt as "private capital flows", and classify foreign exchange reserves (excluding gold) and the remaining components of portfolio debt assets and liabilities as "public capital flows". In this section I study each component individually, paying particular attention to di erent components of private capital. Figures 1 (b)-(f) plot each component of net capital inflows against productivity catch-up over the period account openness in the the Chinn-Ito index, which ranges from -2.6 to 2.6. 18 In addition to using the 1990-2010 sample, the online appendix reports robustness exercises using di erent measures of capital inflows, estimates of marginal products of capital in place of productivity catch-up, GDP catch-up instead of productivity catch-up, and controls for institutional quality. The results show a negative correlation between sophisticated measures of marginal products and net capital inflows, similar to those discussed above. Results using GDP catch-up and those controlling for institutions are qualitatively unchanged from those in Table 3 . 19 In their most basic measure of private capital, Alfaro et. al (2012) do not disaggregate the stock of foreign direct investment and of portfolio equity holds. In this section I show that in fact these two forms of capital behave very di erently in relation to productivity catch-up. 20 Portfolio debt assets and securities include portfolio debt securities and other investment.
1980-2010. Table 5 reports estimation results from regressing net inflow of each component of capital on productivity-catch-up and controls. Regression estimates using GDP growth in place of productivity catchup produced similar results, and are not presented.
Column (2) of table 5 reports a positive and statistically significant coe cient estimate from regressing foreign direct investment inflows on productivity growth, this is in accordance with neoclassical growth theory. The coe cient estimates for all other components of capital on productivity catch-up (columns (1) and (3)- (5)) are all negative and statistically significant, a contradiction to neoclassical growth theory. These estimates indicate that a 1% rise in productivity catch-up in the most open economy is associated with a 3% increase in net FDI inflows and a 5% decrease in net portfolio debt inflows over the 30 year period (both relative to initial levels). 21 Other components exhibit similar sized estimates. To a degree, this result supports previous studies which have found that public capital flows (in particular foreign exchange reserves)
are negatively correlated with growth while private capital flows (in particular foreign direct investment) are positively correlated with growth. The results reported in table 5 however, extend this explanation. While portfolio debt is comprised of both public and private capital, portfolio equity and financial derivates are primarily private capital, and they are all predicted to decrease in response to a rise in productivity catch-up.
The distinction between which types of capital are positively correlated with growth and those which are negatively correlated depends more on the degree of asset liquidity than whether these assets are publicly or privately sourced. Generally, portfolio investments (portfolio debt, portfolio equity, and financial derivatives)
are significantly more liquid than direct investments. As noted by Itay and Razin (2006) the choice between FDI investment and portfolio investment is inherently a choice between control and liquidity. They find that investors with high (low) expected liquidity needs, or high (low) probability of experiencing a liquidity shock, are more likely to choose less (more) active investments. Given that table 2 shows that growth rates are quite volatile in the set of countries I study, it is not surprising that there is high demand for liquid assets in these countries. It is this demand for liquid assets that seems to be driving the negative correlation between capital inflows and growth in fast growing countries. As was the case with aggregate net capital inflows, the degree of capital account openness further increases the negative correlation between portfolio investment assets and productivity catch-up. Overall the results from table 5 suggest that the public-private distinction does not fully explain the negative correlation between net capital inflows and productivity-catch-up, rather the distinction between direct investment and portfolio investment more clearly separates those types of capital which are positively correlated with growth and those which are negatively correlated.
21 The standard deviation of these estimates are 1.87% and 1.88%, respectively.
That productivity catch-up is associated with net portfolio outflows may also suggest that investors in fast-growing EMEs are taking advantage of integrated financial markets for international diversification and consumption smoothing purposes -as neoclassical theory predicts. Empirical evidence of this consumptionsmoothing channel is, however, quite limited. For example Kose, Prasad, and Terrones (2003) show that financial integration actually increases consumption volatility in EMEs. Thus, while my results are suggestive of a consumption smoothing channel, because I do not look directly at consumption data I can not speak to it directly. This would be an interesting avenue for future research.
Net Capital Inflows: Are Outliers Driving the Results?
In order to ensure that the results reported in tables 4 and 5 are not driven by outlier countries with capital flows which are large relative to the mean, quantile regressions are estimated for aggregate and disaggregate net capital flows at the 20th, 50th, and 80th quantile. In particular, East Asian countries with large purchases of foreign exchange reservers, portfolio equity, and portfolio debt come to mind as possibly influencing the results presented thus far.
Columns (1)-(2) of table 6 report quantile regressions for aggregate net capital inflows on productivity catch-up and controls. It is clear that in those countries at the lower end of the distribution (those with the largest negative net capital inflow), productivity catch-up is associated with larger and more significant net capital outflows. For all types of capital flows except FDI, reported in columns (3)-(12), the coe cients on productivity catch-up and on the interaction between productivity catch-up and capital account openness are also all larger negative values at the lower end of the distribution. Table 6 suggests that up to a point the main results presented in table 5 are influenced by countries with the largest net capital outflows (smallest net inflows). However these countries are not driving the entire result. Once interacted with capital account openness the estimated coe cients for all types of capital flows (except FDI) on productivity catch-up are generally still negative and statistically significant for countries at the upper end of the distribution. In those cases when the upper quantile regressions report positive estimated coe cients on productivity catch up these coe cients are quite small and not statistically significant. Thus, while the puzzling negative correlation between growth and net capital inflows may occasionally be weak, there is never a strong positive correlation observed, as is predicted by neoclassical growth theory. Overall, the original results presented in tables 4 and 5 appear to be relatively robust and are not dependent on countries with very large or very small net capital flows.
Analyzing the Puzzle: Gross Capital Flows
Though most often associated with foreign capital inflows, an increase in net capital inflows can arise from either an increase in foreign capital inflow or from a decrease in domestic capital outflow. The results presented thus far have not distinguished whether it is gross capital inflows or gross capital outflows generating the puzzling negative correlation between productivity catch-up and net capital inflows. I define gross capital outflows as the change in the gross stock of assets over time, which is the net sales and purchases of foreign assets by domestic residents. Thus capital outflows can take on positive or negative values (negative in the case where domestic residents' sale of foreign assets exceeds their purchases of foreign assets). I define gross capital inflows as the change in the gross stock of liabilities, which is the net purchases and sales of domestic assets by foreigners. As with capital outflows, capital inflows can take on positive or negative values. Neither gross position is made negative, as was the case when net capital inflows were defined as the negative of net foreign assets. Thus a positive change in gross assets is interpreted as an outflow, and a positive change in gross liabilities is interpreted as an inflow. Table 7 reports estimation results from the regression of gross assets (gross capital outflow) and gross liabilities (gross capital inflows) on productivity catch-up (columns (1)- (2)) and for gross assets and gross liabilities of each component of capital flows (columns (3)- (11)). x it /y it , where x it denotes gross assets, gross liabilities, or net foreign assets for country i at time t, and y i is GDP of country i at time t. 23 Results from regressions using GDP growth in place of productivity catch-up are similar and not reported.
Aggregate and Disaggregate Gross Capital Flows
also large, positive, and highly significant. For the most open countries a 1% rise in productivity catch-up is associated with a 39% rise in capital outflows and a 29% rise in capital inflows, relative to initial levels.
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That productivity catch-up has a positive e ect on both gross capital inflows and gross capital outflows is a noteworthy result. Recall in Section 4 an increase in productivity catch-up was linked to decreases in net capital inflows. That the change in outflows is greater than the change in inflows coincides with the result that net capital inflows decrease with a positive increase in productivity catch-up. These results suggest the association between growth and lower capital inflow is not being driven by lower investment in higher growth countries, but by greater foreign asset purchases by domestic residents in countries with higher growth rates.
Columns (3)- (11) report estimates from regressing the gross flow of each type of capital on productivity catch-up, capital account openness, and other controls. For each component of gross capital flows, the estimated coe cients on productivity catch-up are positive and are all statically significant. Notice that these estimates also accord with the results in section 4 in the sense that all coe cient estimates for the di erent types of gross capital outflows on productivity catch-up are larger than the corresponding coe cient estimates of the di erent types of gross capital inflows on productivity catch-up. For example, the estimated coe cient of the change in portfolio equity assets on productivity catch-up is larger than the estimated coe cient on the change in portfolio equity liabilities. Section 4 showed a negative relationship between productivity catch-up and net portfolio equity inflows. The same is true for portfolio debt and financial derivatives, and the opposite for FDI. As before, the e ect of productivity catch-up on any component of capital flow is generally enhanced by more open capital accounts.
Gross Capital Flows: Are Outliers Driving the Results?
Tables 8 and 9 report quantile regression estimates for each component of gross capital inflows and outflows at the 20th and 80th quantile level, respectively. Though the magnitudes di er substantially between the upper and lower quantiles, the estimated coe cient from regressing foreign direct investment liabilities and foreign exchange reserves on productivity catch-up are qualitatively similar to the main regression estimates. Namely, the estimated coe cient from regressing foreign direct investment liabilities on productivity catch-up exceeds the estimated coe cient from regressing foreign direct investment assets for both quantiles.
This supports estimation results in section 4.2. Similarly the estimated coe cients from regressing gross foreign exchange reserves flows on productivity catch-up support evidence presented in the previous sections.
The estimated coe cient from regressing portfolio debt, portfolio equity, and financial derivatives on 24 With standard deviations of 13% and 10%, respectively.
productivity catch-up on the other hand, suggest that there may in fact be a di erence in the behavior of gross flows of these types on capital depending on the total size of gross capital flows. In almost all cases, at the lower end of the distribution the estimated coe cient of gross asset flows on productivity catch-up is equal to or lower than the estimated coe cient of gross liability flows on productivity catch-up. This would suggest a net inflow of capital in response to a rise in productivity catch-up. However, at the upper end of the distribution the relative size of the estimated coe cients are reversed -the estimated coe cient of gross asset inflows on productivity catch-up is greater than the estimated coe cient of gross liability flows on productivity catch-up. Thus, for those countries with large total gross asset and liability flows, a rise in productivity catch-up is associated with a larger rise in foreign asset purchases than in foreign liability inflows.
This translates into the net inflow of each types of capital observed in section 4.2. 
Conclusion
Neoclassical growth theory predicts that countries furthest from the world frontier growth rate should grow the fastest, and that the fast growing countries should import foreign capital to finance new investment and allow consumption smoothing in response to rising domestic productivity. Using a large set of developing 25 In section 4.3 the lowest quantile represented countries with the lowest net capital inflows, or largest net capital outflows.
In this section the highest quantile is represented by countries with the largest gross capital inflow or the largest gross capital outflows. Thus, China for example, which has very large net capital outflows and very large gross capital outflows would be in the lowest quantile of the net capital inflow regression analysis in section 4.3 and in the highest quantile of the gross capital outflow regression analysis in this section.
and emerging market countries over a long time period, I show that in fact we observe a negative correlation between net capital inflows and relative growth in the data. This finding is robust to several measures of growth, of capital inflows, over the full distribution of capital flows, and over the time periods 1980-2010 and 1990-2010 . The size and significance of the negative correlation, however, depends on the level of capital account openness and may be smaller the larger is a country's financial market.
I present a thorough empirical investigation which exposes sources of this negative correlation and pursues explanations related to financial market underdevelopment. As a first step, I divide net capital flows into five components and analyze each separately relative to growth rates. My estimates show that the negative correlation between productivity catch-up and net capital inflows is driven in large part by the accumulation of foreign exchange reserves. However, net portfolio debt, portfolio equity, and financial derivative flows are also negatively correlated with productivity catch-up. To a degree this supports the common explanation that the di erence between public and private capital flows can explain the negative correlation, but extends it further. Portfolio equity and financial derivatives are purely private forms of capital and a substantial portion of portfolio debt is privately held, yet their net flows are all negatively correlated with productivity catch-up. On the other hand, foreign direct investment flows (which are also private) exhibit a positive correlation with productivity catch-up. The notable di erence between these types of capital is their degree of liquidity, not whether they are public or privately held. My results show that net flows of less liquid assets (FDI) act in accordance with neoclassical growth theory, while net flows of highly liquid assets (portfolio equity, debt, financial derivatives, and foreign exchange reserves) do not. I show that these results are consistent across the distribution of capital flows.
I also show that a second key determinant to understanding the negative productivity catch-up-net capital inflow correlation lies with gross capital flows. Though productivity catch-up is positively correlated with both gross capital inflows and gross outflows, the estimated rise in gross capital outflows exceeds the estimated rise in gross capital inflows in response to an increase in productivity growth. This produces a negative correlation between net capital inflows and productivity catch-up. This is equivalent to saying that in the fastest growing emerging market economies, investment in foreign assets is relatively higher than foreign investment in domestic assets. I show that, with the exception of foreign exchange reserves, these gross outflows are composed primarily of highly liquid foreign portfolio investment purchases. This finding, along with the large positive correlation between domestic savings and gross capital outflows in the fastest growing emerging market economies suggests both a demand for international portfolio diversification and possibly insu cient domestic savings opportunities. Thus the puzzling negative correlation between net capital inflows and relative growth can be explained almost entirely by high-growth countries who receive large inflows of direct investment from foreigners, but who export even greater amounts of capital in search of foreign liquid, portfolio investment assets. is the ratio of the change in net foreign assets to GDP and is used as the primary measure of net capital inflows, ≠ Á -NFA i /Y i0 is the average value of net capital inflows; -S i is the cumulated domestic savings over the full time series; -T A i /Y i0 is gross change in total assets to GDP, which is the measure used for gross capital outflows; -T L i /Y i0 is gross change in total liabilities to GDP, which is the measure of gross capital inflows. The correlation and variance statistics remain similar when using the annual average domestic savings instead of cumulated domestic savings. III. The number of observations diminishes when using data involving savings. The number of observations in these instances is 70. is initial debt to GDP in 1980, and n i the growth rate of the work force. The dependent variables are the change in total gross assets to GDP ratio ≠-TA i /Y i0 , the change in total gross liabilities to GDP ratio ≠-TL i /Y i0 , and the gross asset (denoted by superscript A) and gross liability (denoted with superscript L) components of ≠-FX i /Y i0 the ratio of the change in foreign exchange reserves to GDP, ≠-FDI i /Y i0 the ratio of the change in foreign direct investment to GDP, ≠-PD i /Y i0 the ratio of the change in portfolio debt to GDP (portfolio debt is the sum of portfolio debt securities and other investment), ≠-PE i /Y i0 the ratio of the change in portfolio equity to GDP, and ≠-FD i /Y i0 the ratio of the change in financial derivatives to GDP. is initial debt to GDP in 1980, and n i the growth rate of the work force. The dependent variables are the gross asset (denoted by superscript A) and gross liability (denoted with superscript L) components of ≠-F X i /Y i0 the ratio of the change in foreign exchange reserves to GDP, ≠-F DI i /Y i0 the ratio of the change in foreign direct investment to GDP, ≠-P D i /Y i0 the ratio of the change in portfolio debt to GDP (portfolio debt is the sum of portfolio debt securities and other investment), ≠-P E i /Y i0 the ratio of the change in portfolio equity to GDP, and ≠-F D i /Y i0 the ratio of the change in financial derivatives to GDP. Note: The series are constructed as x t = P N i=1 x it , where x it denotes gross assets, gross liabilities, or net foreign assets for country i at time t in U.S. dollars.
